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Adsorption of Nicotine/Tar by Acetate Nano Fiber
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Abstract—In order to prepare acetate nano filter for the adsorption of nicotine/tar in tobbaco, acetate
nano fiber was fabricated by elecrospining from acetate solution dissolved in acetone/DMAc(2/1). Above a
critical polymer concentration(15%), the nano fiber was formed. The average diameter of nano fiber was
decreased with the applied voltage and increased with the feeding rate. Appropriate spinning condition
was considered to be 15wt% polymer concentration, 11.25kV applied voltage, 0.6mli/h feeding rate, and
13-15cm TCD. Using the nano fiber, acetate nano filter was fabricated. It showed good nicotine/tar
adsorption ability compared with general tobbaco filter. It was considered that the increase of surface area
and the development of microporous structure in filter was much affected to the adsorption of nicotine/tar.
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Fig. 1. Optical microscope photographs (x200) of acetate fibers electrospun out of 13%
polymer solution at various applied woltages ;

(a) 10kV  (b) 11.25kV

(c) 12.5kV

(d) 13.75kV  (e) 15kV
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Fig. 2. Optical microscope photographs (x200) of acetate fibers electrospun out of 15%
polymer solution at various voltages ;
(a) 10kV  (b) 11.25kV  (c) 12.5kV  (d) 13.75kV  (e) 15kV

(@ (e)
Fig. 3. Optical microscope photographs (x200) of acetate fibers electrospuri out of 17%

polymer solution at various voltages ;
(a) 10kV ~ (b) 11.25kV  (c) 12.5kV  (d) 13.75kV  (e) 15kV
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Fig. 4. Optical microscope photographs (%200) of acetate fibers electrospun out of 15% polymer

solution at various feeding rates ;
(a) 0.6ml/h (b) 0.8ml/h (c) 1.0ml/h (d) 1.2ml/h (e) 1.5ml/h (f) 2.0ml/h (g) 3.0ml/h

Table 2. Average diameters of acetate fibers electrospun out of 15% polymer solution at various feeding rates

Feeding rate 0.6ml/h 0.8ml/h

1.0mi/h

1.2ml/h 1.5ml/h 2.0ml/h 3.0ml/h

Average diameter 0.65um 0.68um

0.72pym

0.72pum 0.74pm 0.78pum 0.78um
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Fig. 5. Optical microscope photographs (x200) of acetate fibers electrospun at various TCDs;

(a) 7cm (b) 10cm (c) 13cm
Table 3. Average diameters of acetate fibers

electrospun at various TCDs

TCD 7cm 10cm 13cm 15cm

Average

diameter 0.73um | 0.69um | 0.72pm | 0.76pm
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Fig. 6. UV-Vis absorbance of solution extracted

from nano fiber filter and tobacco filter.
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Fig. 7. UV-Vis absorbance of solution extracted
from tobacco filter with filtering time.
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Fig. 8. UV-Vis absorbance of solution extracted
from nano fiber filter with filtering time.
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Fig. 11. SEM microphotographs(x2000) of filter

prepared from acetate nano fibers after
sucking the tobacco smoke.
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Fig. 12. Optical microscope photograph(x200) of
acetate nano fiber prepared by electro-
spinning.

Fig. 13. Optical microscope photograph(x200) of
acetate fiber used as tobacco filter.

ulAge] & weEol, 1 Au FaAsh w1
7t A2 WS 7187 Wol =g YadEart
Hgano] Badoe go FEThy Azt
At

4. 8 E

StAEIo| B b4 E/DMACR/)EF-El o) &
35t B-M-L AAHALE m) L] Ew T} 15%0]
AolH WA gel Azt Thsstgen Qrbagt

o] /A4S EEEETt HE5E Hae 3
of 4B WAl HE ALgle] Az Yl

£ eldrle) e UzeE2 e g5 ¢
Satgon, ol Mg F7o] Zag) ot v
FRH Y F71517, AzE BelY) wlago] # ug
23 o 7|Qse Row AZwd.

ANl 2

ol RS AIHEATATLL X Yol 25t
751 $1- S (KRF-Y00316)

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 4(2005. 8) / 203



34

e
ol
al
B
ofo
ey

o2
ret

it

1. D.H. Reneker and 1. Chun, Nanometre diameter
fibers of polymer, produced by electrospinning,
Nanotechnology, 7, 216(1996).

. J. S, Kim and D. H. Reneker, Mechanical
properties of composites using ultrafine electro-
spun fibers, Polymer Composites, 20, 124(1999).

. CJ. Buchko, L.C. Chen, Y. Shen, and D.C. Martin,
Processing and microstructural characterization of
porous biocompatible protein polymer thin films,
Polymer, 40, 7397(1999).

. H. Fong, D.H. Reneker and 1. Chun, Beaded
nanofibers formed during electrospinning, Polymer,
40, 4585(1999). ’

204 / REBRHL(ANTTEAEL H1TAR ZR45%(2005. 8)

#8240 E

.D.H. Reneker, A.L. Yarine, H. Fong, and S.

Koombhongse, Bending stability of electrically
charged liquid jets of polymer solution in elec-
trospinning, J. Applied Physics, 87(9), 4531(2000).

. D.H. Reneker, W. Kataphinan, A. Theron, E.

Zussman, and A.L. Yarin, Nanofiber garlands of
polycaprolactone by electrospinning, Polymer, 43,
6785-6794(2002).

. Y.M. Shin, MM. Hohman and G.C. Rutledge, A

whipping fluid jet generated submicron polymer
fiber, Applied Physic Letters, 78(8), 149(2001).

. D.M. Ruthven, “Principles of adsorption and

adsorption processes”, Chap.l, John Wiley &
Sons, 1984.



